Abstract-This work is devoted to determining the degree of cross-correlation of software quality subcharacteristics and characteristics for joint measures. In the paper the weights of measures are calculated. The weights of measures represent mutual influences of quality characteristics, subcharacteristics and their mutual correlation The weights of measures are necessary for further evaluation of current software quality characteristics (for ISO 25010).
I. INTRODUCTION
The actuality of the problems of the software quality assurance necessitates the development of software quality evaluation models, which would take into account the impact and importance of various factors in the management of quality.
The most used model for software quality assessment is the model ISO 25010 [1] . The idea of this standart is that each of the characteristics is something we can analyze directly at the software product. Model ISO 25010 proposes to assess the software quality as a function of the eight characteristics, each of which is a function of several subcharacteristics (total 31 subcharacterics). But subcharacteristcs, in turn, are the functions of several measures.
Analysis of [2] [3] [4] [5] and ISO 25023 [6] provide the determination the dependence of quality subcharacteristics from the measures (nowadays total 203 measures, but there are measures, that affect more than one software quality characteristics and subcharacteristics). The basic idea is that the assessment of quality, its characteristics and subcharacteristics should be comprehensively performed, considering all these characteristics, subcharacteristics and measures accordingly.
Today evaluation of software quality as a function of the eight main characteristics is often subjective, because the software company selects the favorable for it measures, interprets the received values of selected measures as the maximum, scales assessment of each characteristic based on its own interpretation of the measures values. As a result the software company receives the maximum values of each characteristic and accordingly the maximum value of software quality. In fact, as was proved in [7] , there is the only formal satisfaction of software quality because of the developer selects favorable for yourself a standard and adapts these standards to own needs.
During evaluating the software quality there is necessary to consider the degree of severity of software quality characteristics and subcharacteristics and their significance with the purpose of the elimination of subjective evaluation and formal satisfaction of software quality. One problem of the software quality models is the determining the importance of quality characteristics [8] . Software quality characteristics can affect each other. The existence of relationships between characteristics and subcharacteristics affect the weight and importance of software quality characteristics [8] .
Because the condition of mitigation of crosscorrelation of characteristics and subcharacteristics is important [9] , then during assessing the software quality we should focus on those measures that are part of several subcharacteristics.
Today approach to the evaluation of weights of software quality characteristics based integration DEMATEL and ANP methods is known [8] . It provides weights of six software quality characteristics of ISO 9126. But ISO 9126 was revised by ISO 25010, so proposed in [8] approach requires the further development for the modern standard.
So the important task is the evaluation of mutual influences of software quality characteristics. The aim of this study is the determination of the degree of mutual influences of software quality characteristics based ISO 25010 [1] . To accomplish this we should to calculate the weights of measures which define the software quality characteristics.
II. MUTUAL INFLUENCES OF SOFTWARE QUALITY CHARACTERISTICS
The information on the relationships of software quality characteristics and subcharacteristics is conveniently presented as semantic networks or ontologies, which provide the displaying of the causal relationships between concepts. Authors have developed the base ontology of the subject domain "Software Engineering" [9] . This ontology displays relationships of software quality characteristics and subcharacteristics on measures. Some of the measures are part of several software quality subcharacteristics. The idea of base ontology is shown on Fig.1 . For development of ontology the 8 software quality characteristics by ISO 25010 [1] (Functional Suitability, Reliability, Usability, Security, Performance Efficiency, Maintainability, Compatibility, Portability) were used. Quantity of subcharacteristics and measures for each software quality characteristic are represented in Table 1 . The base ontology unites ontologies for each software quality characteristic, that are represented in [9] . Basic ontology analysis indicate that that there are a number of measures, on the basis of which subcharacteristics of the different software quality characteristics are determined, and provide the determination of the joint measures.
Analysis of the base ontology provides the detection of the dependences of the quality characteristics on the joint measures: Detected mutual influences of software quality characteristics are shown on Fig. 2 . Table 2 (FS -Functional Suitability, R -Reliability, U -Usability, S -Security, PE -Performance Efficiency, M -Maintainability, PPortability, C -Compatibility). The joint measures for software quality subcharacteristics are shown on Fig. 3 . Table 3 gives examples of measures, which affect more than one software quality subcharacteristic and characteristic (for example the measures of Functional Suitability and Reliability are considered). Analysis of the base ontologies (presented in [9] ) showed that similar correlation over the measures are existing for other software quality characteristics and subcharacteristics. The authors [8] have proven that the existence of relationships between characteristics and subcharacteristics affect the significance and importance of the software quality characteristics, that is expressed as weights. To further development of the approach to evaluation of weights of software quality characteristics (based ISO 25010) we should evaluate weights of measures, on the basis of which these characteristics are determined. Becouse are measures that affect more than one software quality subcharacteristic, we will evaluate the weight of the i-th measure by the following expression:
where k schmi -quantity of subcharacteristics, that depends on i-th measure; k m -total quantity of measures (analysis of [2] [3] [4] [5] and ISO 25023 [6] shows, that nowadays the software quality characteristics and subcharacteristics depend on the total 203 measures, i.e. k m =203). The weights of measures, which are used for calculation more than one subcharacteristic, are represented in Table 4 . Because all other measures are used for calculation of only one software quality subcharacteristic, the weights of all other measures are equal 1/203.
The numerator of the weight of each measure indicates the number of the software quality characteristics and that cannot be calculated without this measure. During evaluation of the software quality characteristics for the appropriate level of veracity the important task is satisfaction of presence of the measures in the software requirements specification, which have higher weights.
CONCLUSIONS
During the analysis of the software quality characteristics and subcharacteristics the mutual correlation of software quality subcharacteristics and characteristics was identified, because they have a number of the joint measures. So the correlation of software quality characteristics and subcharacteristics should be taken into account during the evaluation of the weights of software quality characteristics. In this paper the weights of measures are calculated.
During assessing the software quality characteristics the ensuring the presence of the measures with larger weights in the software requirements specification is very important with purpose to ensure the appropriate level of veracity of software quality assessment. Therefore for the assessing the software quality based ISO 25010: 2011 with the appropriate level of veracity we should satisfy the presence of measures with larger weights in the SRS. Thus, the calculated weights of measures provide prioritize of addition of measures in the SRS. Further research of the authors focused on development of the methods of evaluation of the software quality characteristics for ISO 25010 considering the established mutual influences of the software quality characteristics.
